Yields of, and N uptakes by, some grass species and varieties under different glasshouse conditions by Mitchell, J. D. D.
J. agric. Sci., Camb. (1970), 75, 361-363
With 1 text-figure
Printed in Great Britain
361
SHORT NOTE
Yields of, and N uptakes by, some grass species and varieties
under different glasshouse conditions
BY J. D. D. MITCHELL
Chemistry Department, Rothamsted Experimental Station, Harpenden
{Received 11 June 1970)
SUMMARY
The amount of dry matter produced and N taken up by seven grass species and
varieties grown in a glasshouse were compared with perennial ryegrass (S. 23) and
Italian ryegrass (S. 22) at different day-lengths and light intensities.
The ryegrasses Westerwolds, Italian (S. 22) and Perennial (S. 321) yielded more than
S. 23. At the smallest light intensities, Westerwolds, Italian (S. 22) and Perennial (S. 24)
(S. 321) ryegrasses and Meadow fescue (S. 215) took up more N than S. 23. Westerwolds
and Perennial (S. 24) (S. 321) ryegrasses should be useful alternatives to the S. 23 or
S. 22 strains as test crops in nutrient experiments in the glasshouse, especially when
grown in the dim light during winter.
INTRODUCTION
Cultivated grass species and varieties differ little
in total yield of dry matter under any one system of
regular harvesting (Green, 1964), but there is
evidence they differ enough in yield and fertilizer
uptake for this to be significant in experiments with
plants in pots under glass (Widdowson, Penny &
Williams, 1963; Aldrich & Dent, 1967; Vose, 1963;
MacColl & Cooper, 1967).
Therefore, for experiments lasting from 6 to 20
weeks, some species or varieties may be more suit-
able than others for studying nutrient uptake in
experiments. This note compares dry-matter pro-
duction and N uptake by seven grass species and
varieties, grown during spring and autumn, with
that of perennial ryegrass (S. 23) and Italian rye-
grass (S. 22).
MATERIALS AND METHODS
The plants were grown in a soil (Geescroft,
Rothamsted) containing only little available N.
The soil (500 g pot) was mixed with 250 g quartz
(< 2 mm) to provide adequate drainage. Two
amounts of N were given, 12-5 and 50 mg N/pot,
as NH4NO3. Basal nutrients (P, K, Mg) were mixed
with the soil before sowing and after each cut of
grass. All species were sown at 0-5 g seed/pot. Soil
moisture was kept at 50% approximately of the
water-holding capacity (WHC) previously deter-
mined by the method described by Gasser (1961).
The plants were cut approximately 6 weeks after
sowing at 2 cm above soil level. The second and
third cuts were made at about monthly intervals
and, at the last cut, the plants were harvested at
ground level. Only tops were harvested; N uptakes
were calculated from the N content (by Kjeldahl
method) and the total dry matter. N uptakes given
are means of the two amounts of N given. Cocks-
foot (S. 37) failed to germinate in Exp. I so was
included in only Exps. II and III.
Artificial lighting was supplied by 400 watt
mercury vapour lamps hung 1-3 m apart and 1 m
above bench level. The lights were used to extend
the duration of daylight rather than to supple-
ment light intensity. Natural radiation inside the
glasshouse (87 and 12 cal/cm2/day) corresponded
to about 288 and 54 cal/cm2/day outside.
Table 1 gives the duration of, and light and
temperature during, the experiments. Fig. 1 shows
dry-matter yields and N uptakes.
Exp. I (March-June)
Italian ryegrass yielded more but took up less N
than S. 23. Westerwolds ryegrass yielded more but
total N uptake was not significantly different from
S. 23. Timothy, N.Z. Crested Dogstail and Meadow
fescue yielded less and took up less N than S. 23.
Perennial ryegrass (S. 321) yielded more but took
up about the same amount of N as S. 23. Yield and
N uptake by perennial ryegrass (S. 24) were not
significantly different from S. 23.
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Table 1. Duration of, and light and temperature during, the experiments
Exp.
I
II
III
Duration
1 Mar. 1968-
11 Jun. 1968
3 Oct. 1968-
15 Jan. 1969
3 Oct. 1968-
15 Jan. 1969
Mean daily
temperature
(°C)
19-3
20-6
19-3
h
13
9
9
Natural light
Cal/cm2/day
87
12
12
Supplementary light
h Cal/cm2/day
10 rs
§.
LS.D.
1Mar. 1968-11 June 1968
Without artificial light
30 Oct.1968-15 Jan. 1969
With artificial light
30 Oct. 1968-14 Jan. 1969
Without artificial light
Fig. 1. Dry-matter yields of, and N uptakes by seven grass species and varieties compared with Perennial
ryegrass S 23 and Italian ryegrass S 22 in three glasshouse experiments.
Exp. II (October-January); with artificial lighting
Italian ryegrass yielded more and took up more
N than S. 23. Westerwolds ryegrass yielded more
but did not take up more N than S. 23. Timothy,
N.Z. Crested Dogstail and Cocksfoot yielded less
and took up less N than S. 23. Meadow fescue and
perennial ryegrass (S. 24) yielded the same as S. 23
but took up less N. Perennial ryegrass (S. 321)
yielded more than S. 23 but did not take up
more N.
Exp. Ill (October-January); ivithout artificial
lighting
Italian and Westerwolds ryegrasses yielded more
and took up more N than S. 23. Timothy, N.Z.
Crested Dogstail and Cocksfoot yielded less and
took up less N than S. 23. Meadow fescue yielded
less but took up more N than S. 23. Perennial rye-
grass (S. 24) yielded more and took up more N
than S. 23. Perennial ryegrass (S 321) yielded more
than S. 23 but took up similar amounts of N.
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The results of the three experiments show that
yields and N uptakes differed between species and
between varieties of the same species, although
the differences were usually small. The more vigor-
ous ryegrasses yielded more than other species in
these brief experiments, especially annual Wester-
wolds ryegrass, which yielded most.
The other species, Timothy, Meadow fescue, N.Z.
Crested Dogstail and Cocksfoot, where it was in-
cluded, consistently yielded less than S. 23 and
S. 22 strains.
During the spring and in winter, with artificial
lighting, most of the species and varieties con-
sistently took up less N than S. 23 or did not differ
significantly from it, but Italian ryegrass was an
oxcoption, and during winter took up more N than
S. 23.
In winter, without artificial lighting, the S. 24
and S. 321 strains of perennial ryegrass, Meadow
fescue, Westerwolds ryegrass and Italian ryegrass
all took up more N than S. 23.
Dry matter decreased in the order spring > winter
with artificial lighting > winter without artificial
lighting, no doubt because of decreasing light in-
tensities. As the yields decreased, the percentage
N increased, which agrees with results for Italian
ryegrass S. 22 (Nowakowski & Cunningham, 1966).
Nitrogen uptakes decreased from spring to winter
and were more without than with artificial light-
ing. The latter may be explained by the fact that
N uptake was the product of dry matter and
percentage N, and the former decreased while the
latter was increasing, although the two changes
occurred at different rates.
Westerwolds, Italian (S. 22) and Perennial
(S. 321) ryegrasses yielded more than S. 23. At the
smallest light intensities, Westerwolds, Italian
(S. 22) and Perennial (S. 321) (S. 24) ryegrasses
and Meadow fescue (S. 215) took up more N than
S. 23. Westerwolds and Perennial (S. 321) (S. 24)
ryegrasses should be useful alternatives to S. 22
and S. 23 strains as test crops in nutrient experi-
ments in the glasshouse, especially when grown in
dim light.
I thank Dr G. E. G. Mattingley for advice and
encouragement; Mr F. G. Hamlyn for N-analyses
and Mr J. H. A. Dunwoody for statistical analyses
of the results.
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